SDA:7.3 notesDay 3

Probability models & Expected Value

Example 1: | have a spinner. It has 5 colors:
Red has 100 degreesand you win $2
Greenhas 60 degreesand you lost $2
Yellow has 65 degrees and you win $1

Blue has 90 degreesand you lose $1
Orange has 45 degrees and you win $4

- What colors do you expectto spin the most? Least?

- Overall forthis spinner, do you expect to win money or lose money? Why?

- Createa probability modelfor this spinner
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Whatis the mean (expectedvalue)?
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Using the data from the spinner, use your calculator to find the Expected Value (mean):
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Usingthe following data (and the calculator) to find the Expected Value (mean):

* Datagoesin...
* Use:

* Mean:

Example:
X | -10 | 5 | -15 | 10 | 20 | -5 |
P(X) | 0.15 | 0.10 | 0.17 0.21 0.3 | 0.07 |
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EXPECTED VALUE: \
Whatis it? MMV{\ 60-(1\ on

* Basicaly.. Long run average /‘fh
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« symbol: E(X) = Expected Value of X EO(\: 80.950
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e Alsocalled... Mean, average

Formula (howto findit):

* Xis a variable with the following probability model:
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* Find the mean (expected value) by doing the following: T (50 I q’% +
E(X) = 26 * P(x)
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Let’s go back to the spinner from before...
Redhas 100 degreesand youwin $2
Greenhas 60 degreesand you lost $2
Yellow has 65 degreesand you win S1

Blue has 90 degreesand you lose $1
Orange has 45 degreesand youwin $4

Probability Model:

RED(100°) BLUE(S0°) GREEN(60°) ORANGE(4S) YELLOW(65)
[vawe | 2 [ a -2 4 1
[pvalue)| 02778 | 025 | 0167 | 0125 | o0.as0s |

- Find the expected value of the spinner

E(x)=380.65
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- Soif Il wantedtofind out how much | EXPECT to win on 65 spins, | woulc@

Example 2: | play a game where | roll a die, and depending on what face comes up, | win/lose money.
e Win$5 forrollinga2ora3
e Lose$4 forrollinga6
e  Win$l forrollingal
* LoseSl forrollingad or5

Create a probability modelfor this dice
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Find the expected value ofthisgﬁne

<80.85

If1 played the game 35 times, how muchdo | expecttowin?

G973 x35= 93105




Let's p\y gme You pySSt play. [Inthe gmey ugettodra card fromthe deck.

Ifyou draw the ace of hearts, y n $100
e Ifyoudraw anyotherace, yo 515
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® Anyothercard, you win nothing

a) Create the probability mode\be\owforth
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d) Whatis the probability of gaining at least $10? ?(X>|O)’ 57,
p Xm)
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e) What is the probability of gaining more than $20?

f) IfI play the game 25 tim w muchdo | expectto gail
EO)= 30 xa5=@ 60D

Complete the worksheet #1<6
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Example 4: You are at the county fair and decide to try a game of ring toss. You know that you

have a probability at any time of throwing the ring on the bottle of 15%. You get three rings to

toss for $5. When you make the ring, you stop playing. If you make the first ring you win $20, if
you make the second one you get $10, and if you make the last one you win $5.

a. Use a tree diagram to help you outline the sample space for this scenario

b.  Create the probability model for your winnings.

c. What is the probability that you will win at least some money?

d.  What is the expected winnings?

Worksheet answers:
1) E(X) =7.86

2)
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5)

P(X) | 1/2 1/3 1/6

E(X) = 47,500 people
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